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38 - 67, 69, and 71 - 88 is unpatentable based on Litwin. Accordingly, the present rejection 
.s traversed for substantially the same reasons presented in the December 2002 amendment 
For the Exammer's convenience, those reasons are largely repeated below. 

The varactors of the present invention operate on different principles than Litwin's 
varactors. These principles are appropriately incorporated into the language of the present 
claims. One of these principles entails adjusting the capacitance by causing an inversion 
layer to selectively appear and disappear. As discussed below, Litwin does not appear to 



control the varactor capacitance with such 



an inversion layer. The differences between the 



pnnciples utilized in the present invention and those utilized by Litwin are discussed fi^er 
below m showing why all of the present claims are patentable over the apphed art 

On pages 8 of the December 2002 amendment, Applicant's Attorney first observed 



that 



Litwin discloses a varactor fomed with an insulated-gate field-effect 

?V - region'l4 2^ or 34I situated 

n a well 12, 22, or 32. Source 13, 23, or 33 and drain 14, 24, or 34 are shorted 

lr?7 1 ?''°T°" ''''''''' '^^^'^^ both ource e" cS 1 7 27 
29 o'r"rac: ^^^^^^^ ^3 is connected to gate elecj^^^^^^ 

/y, or that contacts polysihcon gate electrode 1 6, 26, or 36. 

S8 ^i/^'''^T'f°°^"°^^f*''-Litwin'svara^^^ 5 ,^^^321 

vL"* X r A t'"'"' "r^" '^^^^ ' corresponding toTe 

, ^" • "'"'^^^^^ ^PP""^ ''^^^^^ ^l^ctrodes Ca and Cb to produce a 
th?t 7 r T?''''''^ by depletion boundary 41, below the gate dS^cTaver 
that underlies polysihcon gate electrode 16 in the varactor of Figs 4 Ld Sfn 
states that the capacitance between electrodes C. anrt r ic th! f 1^. L^t^in 

the gate dielectric capacitance and t^f^^^^^^^^^ 

voltage between electrodes and Cb causes the depletion l7^ ca^^o!to 
change so as to change the overall capacitance between electrodes cr^TcB 

59 fi7^;'^r^T^/t^°^'*^'^^°"''^^^^^^ 5 lines 

59 - 67. In the first of the additional operational modes, the depletion laver 

capacitance is controlled by applying a suitable voltage to the wen rtte^^^^^ in Fi.s 1 

and 4) while electrodes and Cb are maintained at Respective fiXotent^^^^^^^ 

ot electrodes Ca and Cb. connecting the other of electrodes Ca and Cr to the well 
(again item 12 m Fig^ 4), and controlling the capacitance betwe^elec^oie Ca Ld 
Cb by way of a smtable voltage applied to the well electrode. 

On pages 1 and 2 of the present Office Action, the Examiner states that: 

Regarding claims 17-19, 21, 23-28, 38, 41, 43-46 53 61 67 fiQ 70 
72 a.d 79-83, Litwin discloses in figure 4'a st;.ctur comprilg a « 
which compnsesaplate region 13 and a body region 12 wLpTat JeTfrot 
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gate electrode 16 of figure 4 (see column 5, lines 58-67). Note that aoolvinp 
and varying a voltage, which results in creation of an inversion Z^ I^^t 

aid to 111 19 . ^ ?u ^^^^ potentials, and a suitable voltage 
TcA nH PR uT""! ^^P^^it^^^- Also, it is mentioned that fne of 

"body v"ta.e '"di^L T'" V'^ ^^"^^ "-^^^ion 

DOdy voltage . . differ from the plate-to-body voltage and to vary as a 

fimction of the plate-to-body voltage as the plate-to-body-voltag^s v^ed". 
Independent Claim 17 is repeated below: 

1 7. A structure comprising a varactor which comprises: 

a plate region and body region of a semiconductor body the bodv 
region being of a first conductivity type, the plate region be^^^* second 
conductivity type opposite to the first conductivity t^e, the S^d bodv 
regions meeting each other to fonn a p-n junction; ^ 

a plate electrode and a body electrode respectively comiected to the 
plate and body regions, the plate electrode being at a plaltoTodv h.l, 
voltage relative to the body electrode; 

the bod^ ^?onf ^id semiconductor body and contacting 

H.vi J dielectric layer at least where the 

at a gate-to-body bias voltage relative to the body electrode the gate to hTL 
vohagebeingmaintainedapproximatelyconstJas*^^^^^^^^^ 

^ _ O"P^g^9oftheDecember2002amendment,Applicant'sAttonieypointedoutthat 
Claim 1 7 requires that the gate-to-body voltage be mam^^ 
plate-to-body voltage is varied. Apphcant's Attorney then stated that: 

.tte .^'f ^ as Applicant's attorney understands how the Examiner is 
attempting to analogize elements of Litwin's varactor(s) to the Xc matter 
!leS.T o ?o g^*«-t°-body voltage in Litwin is the voltage between 
that t 1^ 22, or 32. Nowhere dofs SnTndfcate 

tha the voltage between gate electrode 19, 29, ^^39l^d well 12 27 or ?> 

moaes. Hence, Litwin does not anticipate Claim 1 7. 

To see specifically why Ws is m,e, all of Lihvin's operational ™des are examined 

individually here. 

First consider .he operational mode described at col. 5, lines 21-58, in which Litwin 
vanes the voltage between (a) electrode Cb connected to gate electrode 16 and (b) electrode 
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C. comected joimly ,„ source 13 and drain 14. The Examiner has analogized source 13 to 

fteplale region of Claim 17. The Examiner has analogized gate elecux,de 16.o the gate 

electrode of Claim 17. 

Using the language of the Examiner's analogies, the operational mode described at 
col. 5, hnes 21 - 58, of Litwin consists of varying the gate-to-plate voltage. Operating in this 
way places no restriction on the gate-to-body voltage. Accordingly, the operational mode 
descnbed at col. 5, lines 21-58 of Litwin does not meet the requirement of Claim 17 that the 
gate-to-body voltage be maintained approximately constant. 

Next consider the operational mode described by Litwin at col. 5, lines 59 - 64 in 
whach fixed potentials are applied to electrodes C. and Ce, and a variable potential is applied 
to well 12. As to the Examiner's comments about Litwin disclosing an operational mode in 
which "CA and CB are fixed potentials, and a suitable voltage [is] apphed to well 12 to 
control the capacitance", items C. and Ce in Litwin are electrodes. Hence, the Examiner 
presumably means that fixed potentials are applied to electrodes C. and Ca as specified at 
col. 5, hnes 59 - 64, of Litwin. 

The Examiner has analogized well 12 to the body region of Claim 17. Again using 
the language of the Examiner's analogies, Litwin's operational mode in which electrodes C. 
and Cb are held at fixed potentials while a variable potential is applied to well 12 translates 
into the plate voltage and the gate voltage being held approximately constant while the body 
voltage ,s varied. Holding the gate voltage approximately constant while varying the body 
voltage does aot produce a gate-to-body voltage that is approximately constant. 
Consequently, Litwin's operational mode in which electrodes C^ and Cb are held at fixed 
potentials and a variable potential is applied to well 12 does not meet the requirement of 
Claim 1 7 that the gate-to-body voltage be held approximately constant. 

Litwin's third operational mode is described at col. 6. lines 64 - 67 As to the 
Examiner's comment "that one of the CA and CB can be fixed, while the other varies" the 
Exammer further states on page 3 of the OfRce Action with apparent reference to Claim 1 7 
that "In regard to applicant's allegation that 'nowhere does Litwin indicate that the voltage 
between gate electrode..^ and well.., is maintained approximately constant', note that at 
column 5, lines 64-67 Litwin discloses that either CB (gate) or CA is fixed while the other 
voltage (along with the well) varies". Inasmuch as items C. and Cb are electrodes the 
Exammer presumably means to state that the potential on one of electrodes C. and Cb is 
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fixed. It is not clear what the Examiner means by the phrase "while the other voltage (along 
with the well) varies" since the other voltage is presumably the well voltage, 
hi any event, Litwin specifically states at col. 5, lines 64 - 67, that: 

Altematively, a fixed potential is applied to one of the electrodes Ca or Cb, 
the other electrode is connected to the well and the device is controlled by a 
suitable voltage applied to the well. 

This operational mode actually divides into two sub-modes: 

A. A fixed potential is applied to electrode Ca connected to source 13 that 
the Examiner has analogized to the plate region of Claim 17, electrode Cb is connected to 
well 12 (rather than being connected to gate electrode 19), and a variable potential is appUed 
to well 12 that the Examiner has analogized to the body region of Claim 17; and 

B. A fixed potential is applied to electrode Cb connected to gate electrode 
19 that the Examiner has analogized to the gate electrode of Claim 17, electrode Ca is 
connected to well 12 (rather than being connected to source 13), and a variable potential is 
apphed to well 12, again analogized by the Examiner to the body region of Claim 17. 

Both of these sub-modes are examined separately below. 

With respect to sub-mode A, applying a fixed potential to the plate region and 
varying the potential on the body region means that plate-to-body voltage is varied. 
However, no restriction is placed on the gate-to-body voltage by varying the body voltage 
while the plate voltage is held constant. As a result, sub-mode A does not meet the 
requirement of Claim 17 that the gate-to-body voltage be held approximately constant. 

With respect to sub-mode B, applying a fixed potential to the gate electrode while 
varying the potential on the body region means that the gate-to-body voltage varies. Hence, 
sub-mode B cannot meet the limitation of Claim 17 that the gate-to-body voltage be held 
approximately constant. The net result is that Litwin's disclosure at col. 5, lines 64 - 67, fails 
to satisfy the limitation of Claim 17 that the gate-to-body voltage be maintained 
approximately constant. 

Nowhere else does Litwin disclose a mode in which the gate-to-body voltage, i.e., the 
voltage between gate electrode 19, 29, or 39 and well 12, 22, or 32, is maintained 
approximately constant in any of Litwin's various operational modes. Repeating what was 
stated on page 9 of the December 2002 amendment, Litwin does not anticipate Claim 1 7. 

As further stated on page 9 of the December 2002 amendment, " nothing in Litwin 
suggests that it would be advantageous for the voltage between gate electrode 19, 29, or 39 
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and well 12, 22, or 32 to be maintained approximately constant". As a result. Claim 17 is 
patentable over Litwin. 

Claims 18 - 22, 47 - 54, and 69 all depend (directly or indirectly) from Claim 17. 
These fourteen dependent claims are therefore patentable over Litwin on the same basis as 
Claim 17. 

Additionally, Litwin does not disclose the further limitation of any of dependent 

Claims 18, 20, 53, and 69. Separate bases are thereby provided for allowing Claims 18,20. 
53, and 69 over Litwin. 

As specifically pointed out on page 9 of the December 2002 amendment, 

ct. H ^°'^Pf^^^"^^^^y' dependent Claim 18 specifies that 
structure inc udes componentry for maintaining the gate-to-body voltage 
approximately constant. Since Litwin does not disclose that the voltage 
between gate electrode 19, 29, or 39 and well 12, 22, or 32 is maintained 

riZ""; « ^ .T"''""'' ^^"^^^ *e further limitation of 

Claim 18 that the varactor-containing structure include componentry for 
maintaimng the gate-to-body voltage approximately constant. 

With apparent reference to Claim 18, the Examiner states on page 3 of the Office 
Action that "In regard to applicant's argument that Litwin does not disclose componentry for 
maintaining the gate to body voltage constant, note that such componentry is inherent to the 
device of Litwin". This is incorrect. Since Litwin does not maintain the gate-to-body 
voltage approximately constant, componentry that maintains the gate-to-body voltage 
approximately constant is not, and cannot be. inherent to Litwin. 

As discussed on page 10 of the December 2002 amendment, 

cnnt..t ^'P'"^'"* 53 specifies that the body region includes a body 
contact portion more heavily doped than the surface depletion region. Li^in 
does not disclose that well 12. 22, or 32 includes a contact portion more 
heavily doped than the surface depletion layer defined by depletion boundary 
41 . Accordingly, Litwm does not disclose the further limitation of Claim ^. 

With apparent reference to Claim 53, the Examiner states on page three of the Office 
Action that "In regard to applicant's argument that Litwin does not disclose that well 12 
includes a contact portion more heavily doped than the surface depletion layer, note that the 
dq^letion layer is created when an appropriate voltage [is] applied to the gate, and would be 
more lightly doped than to the well region". It is unclear what point the Examiner is 
attempting to make with this statement. 
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Doping a semiconductor body means introducing a dopant (or impurity) into the 
semiconductor body, not the amount of electronic charge present in any particular portion of 
a semiconductor body. A depletion layer is created by I^mo^angcharge from part of a 
semiconductor body. The doping in a semiconductor layer that becomes a depletion layer is 
the saneafter the depletion layer is formed as before the depletion layer is fonned 
Consequently, the depletion layer in Litwin's device would not be more hghtly doped than 
Litwin's well due to the removal of charge to foim the depletion layer. If the Examiner is 
attempting to argue that the presence of a depletion layer in Litwin's well region inherently 
satisfies the further limitation of Claim 53 that the body region include a body contact 
portion more heavily doped than the surface depletion region, that argument is inco^. 

Claims 20 and 69 each recite that the inversion layer which meets the plate region 
selectively ap pears and disappears in the body region below the gate electrode. On page 10 
of the December 2002 amendment, Apphcanfs Attorney stated that: 

nrodn./i^'" ^ ^^^^^ ^^^^^^^^ ^P^^ated SO as to 

produce an inversion layer, or conducting chamiel, in well 12, 22, or 32 below 

fatTbuTnT' ' °f Litwin illus'trat;s a depIeSi 

ayer but no inversion layer, or conducting channel, in well 12. The disclos^e 
that Litwin presents at col. 5, lines 21-58, for the first operationarmode t 

inverln r'"'' ^^'^'^^^^ '''^^ suggesting' the absence of^ 

inversion layer, or conducting channel, in the well below the gate electrode. 

v.r... ^ ^ ^ Applicant's attorney can determine, none of Litwin's 

ZT? T'T"" t "^'^^ ^"^^"^ ^ inver;i-^ayer, or 

conducting channel, m the well below the gate electrode. Litwin therefoL 
fails to meet the further limitation of each of Claims 20 and 69 that ^ 
inversion layer which meets the plate region selectively appears and 
disappears m the body region below the gate electrode. Lihvin also fails to 

on the inversion area in combination with the plate area. 

As to the Examiner's comment on page 1 of the Office Action "that applying, and 
varying a voltage, which results in creation of an inversion layer adds no structural ' 
limitations to the device", an inversion layer is a region in which the conductivity type is 
inverted from what is present at the same location in the absence of the inversion layer An 
inversion layer is thus of OEposite conductivity type to the material that longitudinally 
adjoins the inversion layer. In light of this, an inversion layer presents as much of a 
structural limitation as a recitation that a semiconductor body contains a pair of adjoining 
regions of opposite conductivity types. Since adjoining semiconductor regions of opposite 
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conductivity types are well recognized structural limitations in U.S. patent claims, an 
inversion layer is also a structural limitation suitable for a U.S. patent claim. Weight in 
assessing patentability must therefore be given to the inversion-layer recitations in the 
present claims, including Claims 20 and 69. 

With apparent references to Claims 20 and 69, the Examiner states on pages 3 and 4 
of the Office Action that: 

In regard to applicant's argument that LitM^in has no inversion layer, 
note that the inversion layer is inherent to the device, that is it is created by 
applying appropriate voltages to the pads of the varactor. This same argument 
holds for the channel region, which will be created by applying appropriate 
voltages to the gate, CA and CB in Litwin reference. Furthermore, the 
limitation of selectively appearing and disappearing of the inversion layer can 
be achieved by fixing either CA and CB, and varying the other along with the 
well voltage, as Litwin discloses, and as discussed in the above rejections. 

It is true that an inversion layer could be created in Litwin*s varactor by providing 
appropriate voltages to (certain parts of) Litwin's varactor. However, as mentioned in the 
December 2002 amendment, Litwin does not disclose that any of its varactors is operated in a 
manner that results in the formation of an inversion layer. Again, Litwin's disclosure at 
col. 5, lines 21-58, strongly suggests the absence of an inversion layer during operation in 
Litwin*s first operational mode. 

Nothing in Litwin indicates that an inversion layer is produced during operation in 
any of Litwin's other operational modes. As far as Applicant's Attorney can determine, none 
of Litwin's varactors is provided with voltages suitable for causing an inversion layer to be 
produced in any of Litwin's varactors in any of Litwin's operational modes. Contrary to what 
the Examiner alleges, it is not inherent that an inversion layer be produced in Litwin, let 
alone that an inversion layer selectively appear and disappear. 

Independent Claims 23 and 38 are repeated below: 



23. A structure comprising a varactor which comprises: 
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a plate region and body region of a semiconductor body, the body 
region being of a first conductivity type, the plate region being of a second 
conductivity type opposite to the first conductivity type, the plate and body 
regions meeting each other to form a p-n junction; 



a plate electrode and a body electrode respectively connected to the 
plate and body regions, the plate electrode being at a plate-to-body bias 



voltage relative to the body electrode; 
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a gate electrode situated over the dielectric layer at least where the 
at'! ?.t"/t ThT'"''' V"''"""^ ^^'^y *^ gate ele^^t^ode being 

foZi H S ^ ''^''^^^ '° ''^^y ^'e^^ode- the gate-to-body 

voltage differing from the plate-to-body voltage, the gate-to-body voltage 
varying as a function of the plate-to-body voltage as the plate-to-body voltage 
IS vaned during operation of the varactor to cause an inversion layer that 

bXt'jreSdr^'"'^^'^^^^^^ 

38. A method comprising: 

r^air. ^^^^^ ^ T^""*"' ^^'""^ ^omprises (a) a plate region and a body 
region of a semiconductor body, (b) a dielectric layer situated over the 

'^^^y ^^g^°«' a gate electrode 
material ZT^ ^""^^ *^ ^^^^^^tric layer contacts 

material of the body region, and (d) a plate electrode and a body electrode 
respective^ connected to the plate and body regions, the body region being of 
a first conductivity type, the plate region being of a second conductivity t^e 
eaToth t f ^°"ductivity type, the plate and body regions meeting 
each other to form a p-n junction and extending to a primary surface of the 
semiconductor body, the plate region occupying a lateral pkte area along he 
pnmary surface, the varactor having a minimum capacitance dependent on the 
P^ate area, an mversion layer that meets the plate re^on selectively a^ea^g 
and disappeanng m the body region below the gate electrode as a plate-to- 
body bias voltage applied between the plate and body electrodes is varied 
dunng operation of the varactor, the inversion layer occupying a lateral 
mversion area along the primary surface, the varactor having a maximum 
S'a^'^^T^ dependent on the inversion area in combination with the plate 

adjusting the plate and inversion areas to control the minimum and 
maximum capacitances of the varactor. 



Each of Claims 23 and 38 recites that 



an inversion layer which meets the plate region 
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selectively ap pears and dis.pprirs in the body region below the gate electrode. For the 
reasons given in the four paragraphs that precede Claims 23 and 38, Litwin does not meet the 
mversion-layer limitation of Claim 23 or 38. Litwin therefore does not anticipate Claim 23 
or 38. 

Applicant's Attorney stated on pages 10 and 11 of the December 2002 amendment 
that "As far Applicant's attorney can determine, nothing in Litwin would provide a person 
skilled in the art with any incentive or motivation for operating any of Litwin's varactors in a 
mode that results in an inversion layer being formed in well 12, 22, or 23 [32] below 
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polysilicon gate electrode gate 16, 26, or 36". Applicant's Attorney continued on page 1 1 of 
the December 2002 amendment with the remarks that: 

Furthermore, even if there were some reason for Litwin to use such an 

and 38 IS that the mversion layer selectively appears and disappears The 
appearance and disappearance of the inversiolk^ in thl^Snvention 
enables large changes to be made in the varactor capacitance. Noth.n, in 
LUwm would provide a person skilled in the art with any reaso^T^erating 
Li^vm-s varactor xn a mode where such an inversion layer selective y apS 
and disappears. Accordingly, Claims 23 and 38 are patentable overlS 

v«r.o.n^i^'" *° hmitations of Claim 38 (a) that the 

varactor have a maximum capacitance dependent on the inversion ayer in 
combination with the plate area and (b) that the plate and invers^n 2eL be 
con rolled to control the minimum and maximum capacitances " th'va^ac or 
This IS an additional reason why Claim 38 is patentable over Litwin 

The comments in the two preceding paragraphs from the December 2002 amendment 
continue to apply. 

Also, in regard to Exammer's comment on page 1 of the Office Action "that applying 
and varymg a voltage, which results in creation of an inversion layer adds no structural 
hnutations to the device". Claim 38 is an^ claim. Consequently, wei^t in assessing 
pat«,tab,Uty must be given to the invasion-layer limitation of Claim 38 regardless of the 
Exammet^s view on whether an inversion layer does, or does not, provide a strucmral 
limitation. 

Claims 24 - 31 and 55 - 62 all depend (directly or indirectly) from Claim 23 
Claims 39 - 46 all depend directly (directly or indirectly) from Claim 38. Dependent 
Claims 23 - 31, 39 - 46, and 55 - 62 are therefore variously patentable over Litwin for the 
same reasons as Claims 23 and 38. 

As pointed out on page 11 of the December 2003 amendment, Litwin does not 
disclose the further limitation of any of dependent Claims 29, 39, 40, 43, and 61 . Separate 
grounds are thereby provided for allowing Claims 29, 39, 40, 43, and 61 over Litwin. 

Independent Claim 63 is repeated below: 

63. A structure comprising: 

Y^acto'- comprising (a) a plate region and a body region of a 
semiconductor body, (b) a plate electrode and a body elecLde resp^^^^^^^ 
com^ected to the plate and body regions, (c) a dielec^c layer siSo^^^^^^ 
semiconductor body and contacting the body region, and (d) a^decfro^^^^^ 
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situated over the dielectric layer at least where the dielectric layer contacts 
material of the body region, the body region being of a first conductivity type, 
the plate region being of a second conductivity type opposite to the first 
conductivity type, the plate and body regions meeting each other to form a p-n 
junction, a surface depletion region of the body region extending along the 
dielectric layer below the gate electrode and being spaced apart from a body 
contact portion of the body region, the body contact portion contacting the 
body electrode and being more heavily doped than the surface depletion 
region, the plate region comprising a main plate portion and at least one finger 
portion continuous with the main plate portion, extending laterally away from 
the main plate portion, and meeting the body region therealong; and 

electronic circuitry having a capacitance signal path for receiving the 
varactor to enable the circuitry to perform an electronic function dependent on 
the varactor, the plate and body electrodes being situated in the capacitance 
signal path. 

Claim 63 recites that the body region includes a body contact portion more heavily 
doped than the surface depletion region. As pointed out above in connection with dependent 
Claim 53, Litwin does not disclose this body-contact-portion limitationV Litwin therefore 
does not anticipate Claim 63. 

Nothing in Litwin would furnish a person skilled in the art with any suggestion for 
providing well 12, 22, or 32 with a well contact portion more heavily doped than the well's 
depletion layer. Consequently, Claim 63 is patentable over Litwin. 

Claims 64 - 67 all depend from Claim 63. Hence, Claims 64 - 67 are patentable over 
Litwin for the same reasons as Claim 63. 

Litwin does not disclose the further limitation of Claim 67. Accordingly, Claim 67 is 
separately allowable over Litwin. 

Independent Claims 71 and 79 are repeated below: 

71 . A method comprising: 

providing a varactor which comprises (a) a plate region and a body 
region of a semiconductor body, (b) a plate electrode and a body electrode 
respectively connected to the plate and body regions, (c) a dielectric layer 
situated over the semiconductor body and contacting the body region, and (d) 
a gate electrode situated over the dielectric layer at least where the dielectric 
layer contacts material of the body region, the body region being of a first 
conductivity type, the plate region being of a second conductivity type 



' In the last line of the fourth paragraph on page 12 of the December 2002 amendment and in the next two 
paragraphs, Claim "53" should read Claim "63". It would be appreciated if the Examiner would so mark the 
PTO file for the present application. 
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e\ectrJ^f^Afu^^ ^ plate-to-body bias voltage between the plate and body 
electols;^^^ ' gate-to-body bias voltage between the gate and body ' 

''^"^ plate-to-body voltage while maintaining the gate-to-body 
voltage approximately constant to cause an inversion layer that meets Ae plL 

Sodl^"' ^'"'^ ''"PP^" ^" '^'y below thS 

79. A method comprising: 

rednn nfT''^^'^ ^ T^^^^^l "^^^"^ '^'"P"''' ^ P^^^e region and a body 
region of a semiconductor body, (b) a plate electrode and a body electrode 

tuaTed" ' T"''' ''''' "^^y ^^g--' - dielectric Cer 
situated over the semiconductor body and contacting the body region and (d) 
a gate electrode situated over the dielectric layer at least where the 2kctiic 
layer contacts matenal of the body region, the body region being of a firs 
conductivity type, the plate region being of a second conductivify ty^e 
eTl' V f conductivity type, the plate and body regions meeting 
each other to form a p-n junction; ^ 

.1. t. ^ plate-to-body bias voltage between the plate and body 

elecle" t^^^ ' ^^^^^ ^^'^ body ' 

varying (a) the plate-to-body voltage and (b) the gate-to-body voltaee 
as a ftmction of the plate-to-body voltage as the plate-to-Ly voltageL ^ 
vaned to cause an inversion layer that meets the plate region to selectivel v 
appear and disappear in the body region below the gate eleTtrode ^ 

The following remarks presented on pages 12 and 13 of the December 2002 
amendment apply to Claims 71 and 79 and their dependent claims: 

CbiTT, .^'^'"'^ff Claim 71 is a method counterpart of independent 
Claim 17 subject to the further limitation that the plate-to-body voltage be 

IsTcau? """'""T *^ ''''■''■''''y -Itage approximately oSta^t so 
as to cause an inversion layer that meets the plate region to selectively apni 
and disappear m the body region below the gate electrode. Claim 71 is 
patentable over Litwinforthe same reasons as Claim 17. ^addition Litwin 
does not meet the inversion-layer limitation of Claim 71 for the sai^e re^ns 
as presented above in connection with Claims 23 and 38. This es^hshe a 
separate basis for allowing Claun 71 over Litwin. esiaoiisiies a 

Claim, ?r7?'™f ■ ^'P'"^ ^^^'''^y °^ ^"directly) from Claim 71 
Claims 72 - 78 are thus patentable over Litwin on the same basis as Claim 71 
Litwin also fails to disclose the further limitation of each of Claims 72rd 73 
thereby providing separate bases for allowing Claims 72 and 73 over Li^in 
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Claim jsTSa^T,;':""^^^^ 

reasons as Claim 23 ""^ L'"*'" «" <^ same 

^ areI:p'^i"::roverS,tT„r 1*'"''^°; '"^--"^^ fr"" Claim 79 

sm.c.„^I™«a.,„„s,„«,e,evice;x,aims7la„.79a.^,,„3.„J^^^^^^ 

egoless of ,he Examme.s v,ew on whether an i„ve.io„ ,ayerprov,des a s.™cmra, 
l.™.a.,on or no.. The same apphes ,0 dependent Claims 72 - 78 and SO - 88 

^-'■--W-ft-^Jec.io„ofaaims32»d68based„„Li.wina„dMisu 

rirc:::n"d7r~"°^='^™"*^'''=^^^^^^^ 

Independent Claim 32 is repeated below: 
32. A structure comprising: 

regionbe!:!;':Srnd\ot.X^ 

conductivity type opposite to thcfir^: ^ ^ ''^"'8 s='»n'l 

regions ext^dfag toT^nmltuSce^^^^^^ "'^'^ """y 

meeting each othi to Ir^p^Zil^L^:''^^'^''' ' 
plate portion and a plwality „? flnC^lol^! """P^-g a main 

portion, extendins lateral v»w,„ f P°'"<""'.«'"'™o"s with the main plate 
body region thSo^l^C^™ 1 7" *^ 
longitudinally„o„.pa^l,e/^^r°lt! 

I .heplate'Stri^"*''''"^"*^""''""''"""^"''^-'' — 
dielec^-irrSlraS^^^^ 

Claim 32 recites that at leas, two of the finger portions of the plate region extend 

!:o:rd— — -m,8.,tesLs.:.i:::: . 

aujuiowieaged by the Exammer on page 3 of the Offir^ A.f t • . 
limitation. ^^"^'^ ^i^^lose this 



2003-06-1 7 Resp to OAdoc 



- 13- 



Appl'n. No.: 09/903,059 



Ronald X Meetin 
Attorney at Law 
210 Central Avenue 
Mountain View, CA 

94043-4869 
Tel.: 650-964-9767 
Fax; 650-964-9779 



in a device p.ve„,s 0, or 1!™' ""^^ ^^P^" -^o,. 

Exa„,iner.is«pea,edbe,ow: ^"^^ ci,ed by fte 

PURPOSF* T 

ratio of an eleetrode finger »idth ■ ^ * "'"^ 

fingers is changed in a par, 2^ t SSdlT "'"^r ' ^'^^-^"^ 
potenMs of an i„,erdi£,a| elecl,Le"„ * 

--..aving^ec^i^,::; 

electrode fingers are how.v n ^ ^^'°"g^tudina] axes of these 

ci.edbyd,eExa™iner. Fig Z^d TT'r '"^ " "'""'^ ' 
i~Pig.:,and..e,ongi..„a,:~^^^^^ 

^yteltialh^alleltonn.^ . °' '''^'^ ^^"S^'^-shaped regions all extend 

or anywhere else. ^ ^' ^"Tose Section, 

Secondly, the fingers in Claims 32 and 68 are n«rtc , 

consistofsemiconductormaterial IncontrTs heT T 

^"g^'-^ disclosed in Misu are electrode 
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fingers and thus presumably consist largely of metal. Hence, the fingers in Claims 32 and 68 
are constituted quite differently than Misu's fingers. 

Thirdly, nothing in Litwin indicates that any gain would be made by modifying 
Litwin's parallel semiconductor fingers 83, 84, and 91 to be longitudinally non-parallel. 
Even if Misu does, in fact, disclose longitudinally non-parallel fingers somewhere, there 
would be no reason for applying the teachings of Misu to Litwin. In this regard, Litwin*s 
fingers are differently constituted than Misu's fingers. As occurs with the semiconductor 
fingers of Claims 32 and 68, Litwin*s fingers consist of semiconductor material whereas 
Misu's fingers appear to consist largely of metal. 

Note that providing the plate region in the varactor of the present invention with 
longitudinally non-parallel fingers improves the quaUty factor. See paragraph 262, page 71, 
of the present application. Nothing in Litwin suggests that using longitudinally non-parallel 
fingers would improve the quality factor. To the extent the Misu does disclose longitudinally 
non-parallel fingers, Misu is irrelevant to the patentability of Claims 32 and 68. 

For the preceding reasons, Claims 32 and 68 are patentable over Litwin and Misu. In 
fact, since Misu adds nothing to the rejection of Claims 32 and 68, these two claims are 
patentable over Litwin and Misu for the same reasons, as presented in the December 2002 
amendment, that Claims 32 and 68 are patentable over Litwin. 

Claims 33 - 37 and 70 all depend (directly or indirectly) firom Claim 32. 
Consequently, Claims 33 - 37 and 70 are patentable over Litwin and Misu for the same 
reasons as Claim 32. 

Litwin does not disclose the fiirther limitation of either of dependent Claims 36 and 
70. These two dependent claims are therefore separately allowable over Litwin and Misu. 

In summary, all of pending Claims 17 - 88 are patentable over the applied art. 
Consequently, Claims 17-88 should be allowed so that the appHcation may proceed to issue. 
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